The object of this note is to demonstrate the applicability of the methods of nonlinear functional analysis in the investigation of a complex physical problem. In 1910 T. von Karman [9] introduced a system of 2 fourth order elliptic quasilinear partial differential equations which can be used to describe the large deflections and stresses produced in a thin elastic plate subjected to compressive forces along its edge. The most interesting phenomenon associated with this nonlinear situation is the appearance of "buckling," i.e. the plate may deflect out of its plane when these forces reach a certain magnitude. Mathematically this circumstance is expressed by the multiplicity of solutions of the boundary value problem associated with von Karman's equations. With the aid of the modern theory of linear elliptic partial differential equations together with functional analysis on a suitably chosen Hilbert function space, we are able to use the structural pattern of the nonlinearity implicit in Karman 1 s equations to obtain a qualitative nonuniqueness theory for this problem.
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Among the previous studies of buckling of plates are those of Friedrichs and Stoker [5] 
Classical and generalized solutions (for a clamped plate).
Let 0 be a bounded domain in R 2 with boundary <9Q consisting of a finite number of arcs on each of which a tangent rotates continuously. Defined over 0, we consider the following system of partial differential equations and boundary conditions: (1), (2) is a pair of functions {w, ƒ) with the following properties :
(a) w{x, y) and ƒ(*, (1) and (2) pointwise. We denote by W^CQ) the collection of all functions whose derivatives of all orders up to and including two lie in L 2 (Q). ^2,2(0) is a Hubert space with respect to the inner product The former statement is a consequence of the fact that the boundary value problem (1) and (2) (1) and (2) we consider the following linear eigenvalue problem :
w -w x = w v = 0 on d£2. LEMMA 2. The spectrum of (4) consists of eigenvalues {\ n } forming a sequence of discrete positive numbers tending to oo with n ; the multiplicity of each X n is finite.
If Q is a circle and [F, w] = -Aw we note that each X w is simple, the first eigenfunction is radially symmetric, but not all eigenfunctions are radially symmetric. (If dQ, is not smooth, we interpret (4) in the generalized sense, as in §1).
3. The multiplicity of solutions of the nonlinear problem. The boundary value problem (1), (2) always has a solution, namely ^==/E=0. We call this solution trivial and consider the multiplicity of solutions of (1) and (2) ^£^2,2^), where T is a nonlinear mapping, homogeneous of degree 3. A bifurcation procedure is then applied. The results of [6] , together with the comments of §2 and Theorem 3, yield Theorem 4. The latter part of Theorem 5 is an immediate consequence of a computation of the topological degree of the mapping I-\C at X=X W -e n and X=X n + e n as in Krasnosel'skiï [7] . (Full proofs of these results will appear in a forthcoming paper.) 4 . Other boundary conditions. Up to this point we have imposed Dirichlet boundary conditions (2) on w as well as ƒ. This means the plate is "clamped" at its edge. We show now that other edge conditions can be treated in much the same way. But first we impose an extra assumption on the boundary dQ,. We assume that no two of the boundary arcs are tangent at their intersection point (so that no corner is a cusp).
We now divide the boundary into three parts d\Q,, d 2 OE, and 3 3 0, each open relative to dQ, and such that ôO = Ud;12. We envision a plate which is "clamped" on diti, "freely supported" on d 2 OE, and "free" on ô 3 Q. The appropriate boundary conditions for classical solutions at a smooth edge would be: The above boundary conditions yield the definition of a classical solution. To define a generalized solution, let 1^2,2(0) be the closure in the norm of 1^2,2 of smooth functions vanishing on d£l and in a neighborhood of diO, and let
Bearing in mind the admissible range of <r, one may check from the above assumption on 3*0 that â(u> v) is a legitimate scalar product for Wz t 2. A generalized solution is defined to be a pair wGlf 2 ,2(^), g G ^2,2(0) satisfying (3) (with a replaced by â in the second equation only) for all <j>G ^2,2(0) and \{/G ^2,2(0). Again, a generalized solution can be shown to be classical up to smooth parts of the boundary interior to one of the 3*0, and to satisfy the classical boundary conditions there. And again, the problem may be reduced to an equation u-\Cu = 0 in the Hubert space ^2,2(^X^2,2^).
The linearized problem is (4) with the new boundary conditions, and Xi is characterized by <*(*, *) ^ -Xi(Z*, <t>) for all <£G 1^2,2(0) (the higher order boundary conditions arise as natural boundary conditions of the associated variational problem; see [3] ). 
